Human serum albumin as a probe for protein adsorption to nanoparticles: relevance to biodistribution.
A range of poloxamers and poloxamines were adsorbed to biodegradable poly(lactide-co-glycolide) (PLGA) and non-biodegradable polystyrene (PS) particulate systems in order to alter their surface characteristics and produce potential drug targeting systems. Human serum albumin (HSA) was chosen as a model protein to investigate protein adsorption to the above systems and was quantified by two techniques. I125 radiolabelled HSA proved to be a useful probe for determining protein adsorption but was limited by a modification that occurred on storage. Also, HSA eluted from the particle surface was quantified by densitometry following it's development on an SDS-PAGE gel. Both techniques produced similar results. For cleaned coated PS particles it was found that the PEO chain length and the molecular structure of the block copolymer were important in preventing protein adsorption. The presence of excess block copolymer in the uncleaned preparations resulted in further suppression of HSA adsorption, which was thought to be due to their detergent properties. Due to the different results obtained with similarly coated PLGA particles, it was concluded that the block copolymers adsorb onto the surface of the PLGA particles in a different conformation to those adsorbed onto PS particles. Correlating in vivo biodistribution in terms of the prevention of protein (opsonin) adsorption was of only limited success and it was concluded that adsorption data for a single model protein can only be used with caution to predict the in vivo behaviour of colloidal targeting systems.